



























Only FEDERAL gives you 
2 plus values in... 
FM and TELEVISION 
LEAD-IN WIRE! 


Produced by world’s largest 
manufacturer of high frequency 
® cable! 





Engineered in the same laboratories 
that have put Federal in the 
® forefront in FM and Television re¢ 
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V 
Feperat’s high frequency cable is really engi- Federal’s lead-in cable is available to you now, 
neered for low-loss signal transmission from antenna in various sizes. Write for complete details. 


to receiver . . . the product of years of experience in 


M and Television. 
° re Federal lead-ins have dual, stranded con- 


It’s a solid, polyethelene insulated type . . . re- ductors. Characteristic impedance for 
sisting water, acids, alkalies, oils . . . won’t embrittle commercial telecasts is 300 ohms—capac- 
or age in sunlight. It retains flexibility in sub-zero ity per foot is 5 mmf. 
temperatures; and dimensional precision even in hot Other types produced for special ap- 
weather. Elliptical cross section enables it to with- plications and experimental work have 
stand twisting and abrasion—eliminates any mois- characteristic impedances of 200 and 
ture conduction path. 100 ohms. 
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Now avatalle! An FM ee er Ne 


with a truly NATURAL voice quality! 


New KAAR FM radiotelephones offer an improvement 
in tone quality which is suprising to anyone who has had 
previous experience with mobile FM equipment. The 
over-all audio frequency response through the KAAR 
transmitter and receiver is actually within plus or minus 5 
decibels from 200 to 3500 cycles! (See graph below. ) This 
fesults in vastly better voice quality, and greatly improved 
intelligibility. In fact, there is appreciable improvement 
even when the FM-39X receiver or one of the KAAR 
FM transmitters is employed in a composite installation. 

KAAR FM transmitters are equipped with instant-heat- 
ing tubes, thus making it practical to operate these 50 and 
100 watt units from the standard 6 volt ignition battery 
‘without changing the generator. Inasmuch as standby 
current is zero, in typical emergency service the KAAR 
FM-50X (50 watts) uses only 4% of the battery current re- 
quired for conventional 30 watt transmitters. Battery drain 
for the KAAR FM-100 X (100 watts) is comparably low. 

For full information on new KAAR FM radiotelephones, 
write today for Bulletin No. 24A-46. 


KAAR ENGINEERING 


= aw UG 


KAAR LOUD SPEAKER, remote controls for transmitter 
and receiver (illustrated above) and the famous Type 
4-C push-to-talk microphone are among the acces» 
sories furnished with the equipment. 


IMPROVED OVER-ALL FREQUENCY RESPONSE 
THROUGH KAAR FM TRANSMITTER AND RECEIVER 


10 
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KAAR FM 


DECIBELS 


- 


100 200 300 500 1000 2000 3000 5000 
FREQUENCY IN CYCLES PER SECOND 


co aE 
ro ge amen 





« 
PALO AL YT © 87s 1A 1,0 See taf = 


JULY, 1946 * [RADIO) 





























CMhhn... they're lesigning a new ADLAKE RELAY 


HOW ADLAKE RELAYS WORK 


Although there’s an Adlake Relay for 999 out of 1000 
control jobs, occasionally our engineers—bless *em— 
are asked to design one for new or unusual applications. 

Helping you solve your out-of-the-ordinary problems 
is a specialty of ours. Just as giving dependable, trouble- 
free service is a specialty of Adlake Plunger-type Mer- 
cury Relays. 


here LOOK AT ALL THESE ADVANTAGES! 


ay Hermetically sealed contact mechanism; impervious 
to dust, dirt, moisture. 

@ Liquid mercury-to-mercury contact; no burning, 
pitting, sticking; positive in action, chatterless, 
silent. 

3] Armored against outside vibration or impact; de- 
signed for either stationary or moving equipment. 


Write today for free, illustrated Adlake Relay folder! 

















ENERGIZED—Coil C pulls 
plunger P down into mercury 
M. Mercury thus displaced en- 
ters thimble T through orifice 
O. Inert gas in thimble gradu- 
ally escapes through ceramic 
plug CP. 


Mercury now fills thimble 
T, is completely leveled off 
and mercury-to-mercury con- 
tact established between elec- 
trodes E and EE. Degree of 
porosity of ceramic plug CP 
determines time delay. 





TRADE MARK 


fit 


Tue ADAMS & WESTLAKE COMPANY 


ESTABLISHED IN 1857 





MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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Microwaves make their journey from 
apparatus to antenna not by wire, 
cable, or coaxial — but by waveguide. 

Long before the war, Bell Labora- 
tories by theory and experiment had 
proved that a metal tube could serve as 
a pipe-line for the transmission of elec- 
tric waves, even over great distances. 

War came, and with it the sudden 
need for a conveyor of the powerful 
microwave pulses of radar. The metal 
waveguide was the answer. Simple, 


EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR CON- 


TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 


4 


rugged, containing no insulation, it 
would operate unchanged in heat or 
cold. In the radar shown above, which 
kept track of enemy and friendly 
planes, a waveguide conveyed micro- 
wave pulses between reflector and the 
radar apparatus in the pedestal. Bell 
Laboratories’ engineers freely shared 
their waveguide discoveries with war 
industry. 

Now, by the use of special shapes 
and strategic angles, by putting rods 





across the inside and varying the di- 
ameter, waveguides can be made to 
separate waves of different lengths. 
They can slow up waves, hurry them 
along, reflect them, or send them into 
space and funnel them back. Bell Lab- 
oratories are now developing wave- 
guides to conduct microwave energy 
in new radio relay systems, capable of 
carrying hundreds of telephone conver- 
sations simultaneously with television 
and music programs. 


TELEPHONE LABORATORIES 
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BATTLE OVER OPA 

* At the moment of writing the fate of OPA is being 
debated in Congress. Regardless of the outcome, it 
seems likely that OPA control in the radio industry will 
either pass completely out of existence or remain in a 
greatly emasculated form. In any event, those manu- 
facturers who have found OPA to be one of the greatest 
stumbling blocks to full scale production are now free 
to go ahead without hindrance from that source. 

If this new-found freedom is to be of real help to 
the industry, it must be realized that freedom entails a 
great degree of responsibility. If goods are over-priced, 
temporary profits will be wiped out by buyers’ strikes 
from a resentful public, as well as increased wage de- 
mands from production workers. Over-stocked retailers 
will slash prices to reduce inventories and will start buy- 
ing on a hand-to-mouth basis, causing reduced produc- 
tion, layoffs, and industrial unrest. There are already 
indications that such conditions are approaching in other 
lines. It is up to radio manufacturers to see that it does 
not happen here. 

It is not going to be easy to exercise the required de- 
gree of self-control. The temptation to gather quick, 
easy profits without regard to the future is going to be 
difficult to resist. If the leading manufacturers of radios 
set a good example to the others, the industry will pass 
through its most difficult period of readjustment with- 
out losing its self-respect as well as that of the public. 


ASPECT RATIO 


* An industrial designer has come forth with the sug- 
gestion that television be presented as an upright, rather 
than as a horizontal, picture. While the present aspect 
ratio of 4:3 necessarily represents a compromise, the 
industry seems to have been peculiarly fortunate in 
choosing a ratio which affords an excellent presentation 
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of the most popular types of entertainment. Such fea- 
tures as boxing matches, football games, stage produc- 
tions, and the like, certainly fit into the present aspect 
ratio much better than they would in upright form. 

Of course, there might be some point to a system of 
masking the camera lens when making close-ups so as 
to increase the dramatic effect, or perhaps the same 
result could be achieved by proper lighting. But the 
sorely beset television receiver manufacturer should not 
be plagued with the possibility of changes in aspect ratio 
which would involve redesign of the apparatus. 


NEW TUBE TYPES 


* Those of us who had developed a certain degree of 
familiarity with a great many of the multitudinous tube 


types existing before the war find ourselves rather ap- - 


palled at the number of new types which have blossomed 
forth in recent years. In many instances the designa- 
tion gives no clue to the application, nor even to its gen- 
eric type. 

Before radio production gets going full blast, it might 
be a good idea to revamp the list of preferred types of 
tubes, eliminating those which have been superseded by 
better designs and, above all, getting rid of the constant- 
ly increasing number of obsolete tubes. And this might 
also be a good time for tube manufacturers to get to- 
gether and promise, never, never, to enter into agree- 
ments with small manufacfurers to turn out a new tube 
type in consideration of an order for a production run 
of a few thousand tubes. Plenty of such hybrids still 
clutter up tube manuals, dealers’ shelves, and manufac- 
turers’ warehouses. The slight immediate profit result- 
ing from such practices has resulted in a long-term loss 
to the manufacturer as well as annoyance to others in 
the industry. 


JH. P. 
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Designs NEW Pickup Cartridge 
with NYLON Chuck and REPLACEABLE, 
Long-Life, Sapphire-Tipped NYLON Needle 
@ Constantly alert to the possibilities for improvement 


in the design and performance of phonograph pickup cartridges, Astatic 
research has unearthed a material. other than metal. for the better 





transmission of signals from the record grooves to the crystal element. 
That material is NYLON! No other known substance possesses all the 
properties which make Nylon ideal for this purpose, Astatic, therefore, 
has employed this revolutionary material in the manufacture of a new 
crystal pickup cartridge known as Astatic Nylon |-J ... a low pressure, 
wide-range, general purpose cartridge incorporating a Nylon chuck and 
Nylon, sapphire-tipped needle. 


CONTROL OF QUALITY OF REPRODUCTION 


In using this Nylon I-J Crystal Pickup Cartridge. the phonograph manu- 
facturer, as well as the user, is assured that the quality of reproduction will 
REMAIN CONSTANT regardless of needle replacements, because the 
needle is matched to the cartridge, and the Nylon needle designed 
for this particular Cartridge is the ONLY one that can be used with it. 


f PARTIAL VIEW of cartridge, showing knee-ac- 
tion Nylon needle and metal needle guard. The 





cushioning action of Nylon affords additional 
protection for the sapphire stylus. 


INTERIOR VIEW showing crystal element, Nylon 
chuck and sapphire-tipped Nylon needle. 





PHANTOM VIEW showing how tapered shank of 
Nylon needle fits into tapered hole in Nylon 
chuck. 


Astatic Crystal Devices 


manufactured under Brush 


° Development Co. patents. 


(ASTATIC } CORPORATION 
CONNEAUT, oHG ‘@) 


IN CANADA: CANADIAN ASTATIC LTD, TORONTO, ONTARIO 
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| PROJECTION TYPE T-V TUBES 


* Correcting plates may form the end 
wall of a projection-type c-r tube, as 
announced in a communication from the 
E, M. I. Laboratories to the editors of 
Electronic Engineering, June 1946. The 
essentials of the technique are illustrated 
in Figs. 1 and 2. 

When the televised image traced on 


| the fluorescent screen is to be projected 














Figure 1 


by means of a spherical mirror, it is 
essential to include a plate to correct for 
spherical aberration introduced by the 


| mirror. The new technique provides a 
| suitably curved end-plate carrying the 
| fluorescent material. 


The shoulder of the tube is given a 


| spherical curvature and is silvered to 
| provide a mirror. When it is necessary 


to adjust the distance between the mir- 
ror and correcting plate, a bellows sec- 
tion of copper, for example, is designed 
into the side wall of the tube, as shown 
in Fig. 1. Alternatively, the spherical 
mirror may be formed on a_ support 
close to, but not a part of the tube wall, 
with support rods extending through 
elongated external pips on the tube 




















Figure 2 


shoulder as shown in Fig. 2. A limited 
amount of focusing adjustment is pos- 


| sible after softening these pips. 


Good contrast is obtained with the 


| arrangement, according to the communi- 


cation, by using in the image-forming 


_ system the light emanating from the 
| front (bombarded) side of the fluores- 


cent screen. 


F-M I-F TRANSFORMER DESIGN 


| %& Design criteria for i-f transformers 


in f-m circuits are discussed by H. A. 
Ross in the Amalgamated Wireless 
(Australia) Technical Review, issued 


| March 1946, 
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At the outset, the designer should 
" know the deviation ratio, the maximum 
audio modulating frequency fs( maz ); and 
the intermediate frequency fy. It is de- | 
sired to determine values for k and Q i) 
for the i-f transformers so that the | 
amount of AM which is introduced may q 
be suppressed by the limiter (where k | 
ad and Q have conventional connotations). | 
as Since this AM is a maximum when the i 
he degree of F M is 100%, design is based ! 
of on maximum frequency deviation. ‘ 
he More AM can be tolerated with an ! 
ed improved limiter characteristic, and this 
must ultimately be decided for the indi- 
on vidual case. A typical value of K is 
ad 0.33, corresponding to 6 db attenuation 
at a bandwidth equal to twice the devia- 
tion frequency Af, K being termed the 
modulation factor. 
K = (mn — 1)/(m +1) 
where ¢, is the attenuation at 8 = 2Af/f,. 
Af is defined as the maximum frequency 
deviation. 
The percentage of introduced AM is 
graphed in Fig. 3 against Q$. where 
ae 
’ --Or Be Left Behind 
=< Face The Facts! You Must Keep Pace--Or Be Left Behin 
a 
‘ a. B You Lack The Und ding Of New Techni 
4 4 ecalise rou Lac e Understanding ew Techniques 
e : It’s up to you to do something about your future — 
4 today! The fight to HOLD good jobs is on .. . the 
4 € opportunities to advance are here. 
a 
0 é Remember, this new world of radio-electronics demands 
y g a radically new technical knowledge. New receivers con- 
r- 3 tain U. H. F., “FM”, standard and short wave AM, and 
.. s Television. Microwave transmission of natural color tele- 
d z 1 vision is already in daily operation. Projection television 
; ahs receivers for the home employ 20,000 volt power supplies 
n . — some have in excess of 40 tubes. These are the jobs WRITE FOR 
al Figure 3 you'll have to service from now on. FREE 36-PAGE 
. 4:=2Af/f, for \ critically coupled No matter what your past or present radio experience BOOKLET 
I, transformers, N being the number has been, you must start anew to add to your store of Your Opportu- 
h of transformers in the filter. If 0 = technical knowledge. You must keep pace with the new nity in the New 
e oiienes f ia f weiss at developments and keep ahead of increasing competition, 
SenaaOn OF One Int trans pope - if you expect to get ahead to the better-paying jobs and World of 
af cycles off-tune, then gx = e” for N comforting security that goes with them. Electronics” 
transformers, and the author shows that m . es 
a “a 1+ 0'8'/4. Finally ‘ 7 CREI technical home study training is geared to keep Tells how CREI 
a ee Q"p : ys nies - you abreast of the time . . . to provide you with more courses can be 
Va = 2%24[(1 + K )/Q ~ i) Pr — 1}% advanced technical training and the ability to go after adapted to your 
which is the relationship shown in Fig. and get the good paying job you want. particular needs. 
3. From this equation Q may be found en If you have had 
el be 1/0 sa ss CREI offers you a proved program of home: study professional or am- 
: = 1/9. a ee training with individual guidance and supervision from a pv lg MI 
A second useful family of curves has trained instructor. This is the basis of the CREI method mane mere memes, 
heen prepared by the author, as shown of training for which many thousands of professional we have something 
in Fig. 4. From these the selectivity radiomen have enrolled during the past 19 years, and i a leteer radio 
d charactericti a ll 1 wit! which has resulted in a large number of promotions to job. To help us in- 
) aracteristic may be plotted without more responsible positions and larger incomes. pn eg ee 
‘i a eaereeen was fe Seewe, Lite It costs you nothing but a moment’s time to send for pa BS ee 
wise, the value of k corresponding to a diaaeeaell g “ie alr BRIEFLY YOUR 
skrigy : coe isso rail the interesting facts . .. to learn how CREI can help you eee we 
e Value of ex'/Y may be found for a given enjoy the security you want . . . the better-paying job tha‘ SOATION AHO 
- value of 8. These curves may be used can be yours. Write for particulars today! CREI training <- - alalliataaaaly 
to design an f-m transformer as fol- for Veterans is approved under the “G.I.” Bill. 
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|. Compute = 20i/f. apitol Radio Engineering Institute 
-. Kind @; for the specified value of 
kK. E. H. Rietzke, President 
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s 3: found above, obtain k for the condi- a oe 
‘ ion oy/N — ».1/N ¢ : 
tion en =o,"". New York (7): 170 Broadway Chicago (2): 30 N. LaSalle Strees 
4+. Then QO = Le: Sen Diego (1): 316 C Street San Francisco (2): 760 Market Street 
>. The bandwidth for other values of Member: NATIONAL HOME STUDY COUNCIL, NATIONAL COUNCIL OF TECHNICAL SCHOOLS 
* JULY, 1946 7 











No. 775 — Improved, all No. 373 — Pencil type test 
purpose circle cutter. Fits leads. Made of Fenoline, with 
either hand brace or electric 48” flexible kinkless wire and 
drill. Cuts holes from 34” 5” handles. Low resistance 
to 8”. connection. Sharp tips. 


eo. 780 — Universal Multi- 
Purpose Cutting Tool. For 
counter-sinking, drilling, or 
cutting holes from 7/16” to 
3’ — by drill press, lathe, or 
hand brace. 





€no. 725-730 — Shearing Punches. For 
punching holes in chassis and other sheet metal 
items — without hammering. Hole is cut by 
forcing rotating shear punch through metal into 
die. High grade, heat treated and hardened steel. 
Five sizes for hole diameters from 34" to 136”. 
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No. 1960A — Serviceman’s 
Soldering Iron. A high-quality, 
precision-built iron which reaches 
operating temperature in three 
minutes. Thoroughly insulated. 
Adjustable tip. For 105-120 volts. 
60 watts. 


No. 994 — “DeLuxe” Neutral- 
izing and Aligning Tool Kit. Four- 
teen essential tools, telescoping 
into six units, in leatherette 
carrying case. Contains newly de- 
veloped flexible screw driver. 
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_ COEFFICIENT OF COUPLING (k) 


5.62(15) 
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ov may be found by reading the val- 7 


ues of 8 from the intercept of the vari- 
ous curves of the family with a line 
drawn through the value of k parallel 
to the axis of 8. Thus the selectivity 
characteristic may be plotted. 

The author discusses calculation of 


stage gain, analysis of over-coupled Th 
i-f transformers, and power relations in 

an f-m current which has passed ele 
through a selective circuit. For details its 
of these topics, as well as derivations of 

the design data involved, the reader is has 
referred to the original article. op 
CONTACT RECTIFIER wa 
* \ German copper contact rectifier bei 
which converts a.c. into d.c. with 98% 

efficiency will be investigated by two ent 
industry experts, the technical industrial 
intelligence branch of the Department of : 
Commerce announced, The rectifier was asin 
developed by the Siemens-Schuckert Cl. 
firm, Berlin, during the war for use in : 
electroplating, aluminum _ extraction, i 
chlorine manufacture, and other electro- lor 


lytic processes. 

The investigation is being directed 
by TIIB, but costs will be borne by the afi 
ITE Cireuit Breaker Co. The investi- 
gators’ report will be made public 
through the OPB, Department of Com- 
merce. The German rectifier is said to 
be 10% more efficient than the mercury Fol 
arc converter now generally used here. 

The rectifier is described in the fol- 
lowing report, for sale by OPB: Otto 
Jensen, “Report on High Voltage 
Switch Gear” (PB-3477 ; photostat, $3; 
microfilm, 50 cents; 39 pages). 
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A BETTER 35TG 


The famous Eimac 35TG VHF tube, with its low inter- 
electrode capacitances, its logical terminal arrangement, 
its lack of internal hardware, 7s further improved. It now 
has a non-emitting grid, an improved filament, and a cooler 
operating plate. These improved elements, the result of 
wartime developments in manufacturing technique, are 
being incorporated in many Eimac tubes and are consist- 
ently resulting in vastly increased life. 

The 35TG is a power triode of wide applicability. It 
will function as a Class-C oscillator or amplifier, or as a 
Class-B audio or supersonic amplifier, and in such service 
will give excellent performance, due to its stability and 
low driving-power requirements. 

Longer operating life is but one of the many advantages 
afforded by Eimac tubes. It will pay you to keep informed... 
see your nearest Eimac representative today, or write direct. 


Follow the leaders to 
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EIMAC 
35TG 
POWER 
TRIODE 
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Filament: Thoriated tungsten 
Voltage 


Grid-Plate 
Grid-Filament 
Plate-Filament . 
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ELECTRICAL CHARACTERISTICS 


Comemt. «ce eae 
Amplification Factor (Average) . 
Direct Interelectrode Capacitances (Averoge) 


ee 


Transconductance (ib = 100 ma., Eb = 2000 V., 


Frequency for Maximum Ratings 









5.0 volts 
4.0 amperes 
— 


1.8 vuf 
2.5 uut 
0.4 uuf 


2850 umhos 
100 me 


. 2. 6 Ae 








CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION 


ROYAL J.HIGGINS (W9AI0), 6005S. 
Michigan Ave., Room 818, Chicago 
5, Illinois. Phone: Harrison 5948. 
VERNER O. JENSEN, CO., 2616 
Second Ave., Seattle 1, Washing- 
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ESIGN FACTORS of low-noise micro-’ 
wave receivers are important to the 
engineer when over-all systems are 
taken into consideration. A 6-db_ in- 
crease in receiver sensitivity theoreti- 
cally doubles the range of the received 
signal. More important in certain 
tems where weight, power drain, size 
and signal-to-noise ratios versus dis- 
tance are written into a system, a gain 
of 4 or 5 db in receiver sensitivity can 
be the deciding factor in meeting speci- 
fications. 

Naturally, a directional antenna can 
be used to get large gains but even this 
is not sufficient in some cases. In par- 
ticular microwave recording systems 1 
db has been shown to either make a 
system work or fail. An increase of 4 
or 5 db in this case is quite a safety 
factor. It is important to note that if 
the increase in power is to be accom- 
plished by increasing the microwave 
tube output, as for example, from 2 to 
5 watts, while still maintaining low 
voltage power supplies and maximum 
tube life, the task will be a difficult one. 

A microwave receiver which is 15 db 
above theoretical noise (KTAF), the 
noise power generated by the receiver, 
is still considered a good instrument. 
But if the receiver can be designed to 
9 or 10 db above KTAF, the improve- 
ment in carrier-to-noise is considerable. 

If conditions are set down for a 
microwave receiver where the i-f fre- 
quency is 30 me and the bandwidth of 
the receiver input circuit is 15 mc, it 
can be seen from 
E* = 4KTRAF (1) 


Sys- 


where 
E = effective noise voltage 
K = Boltzmann’s constant 
T = absolute temperature degrees Kelvin 


R=value of the equivalent noise re- 
sistance 


AF = bandwidth of receiver to half power 
point 

that T or R can be reduced to get less 

receiver noise. Since reducing the tem- 

perature of an input circuit is imprac- 

tical, this leaves only the equivalent 

noise resistance. 


Low-Noise Circuit 


The circuit found to have a low 
equivalent noise resistance is the com- 
bination of a neutralized triode and a 
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Fig. 1. Circuit of low-noise amplifier uses a 
neutra ized triode followed by a grounded- 
grid output tube. 
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Low Noise 





Microwave 


W. J. ZABLE 


Sperry Gyroscope Co., !nc. 


grounded-grid amplifier as shown in 
Fig. 1. 

The input circuit of the neutralized 
triode does not present a capacitive com- 
ponent, such as a non-neutralized pen- 
tode, but also reflects an inductive re- 
actance across the input terminals. The 
reflected components are shown in Fig. 
1 as Lx, Cx and Rx. Ly is the neutraliz- 
ing coil and is equal to approximately 
20 mh and kx is a pure resistance. 

Ln J _ tw 





c= 2 

tx (1+ A) (+p) (2) 

Cx = Cgp(i + A,) 2S Capll + p) (3) 
| 

Ry =- (4) 


4, and A, are the real and imaginary 
components of the r-f plate-to-grid volt- 
age ratio, 4; and o is the frequency in 
radians. 


ae" 2 (5) 


The tactor A can also be expressed 
through the tube and circuit parameters 


a, 2 —2e_ 
. £e* Oe (6) 
Zo = Xr + jXj (7) 
where 


Z.« is the complex impedance of the load 
R, is the internal tube resistance 
uw is the amplification factor = 0.7 

X, is the real series resistance 

X, is the reactance series component 
A is generally complex and can be 
shown as 
A= A) +jA2 (8) 

From equations (5), (6) and (7) it is 
possible to express the real and imagi- 
nary components, 4; and A>, as func- 


tions of the tube parameters 





PR,X, +22 
ae 24Xe (9) 
(Rp + X, f+ X; 
ee: “ 
. (Rp + X, )* + X)* (10) 


A, drops out at resonance since X; 
is equal to zero and A; can be assumed 
to be approximately equal to uw. If ac- 
curate figures are required A4;, A, X, 
and X, can be calculated by an inver- 
sion diagram. 

At resonance Z, = X, = R,, where 
R, is the parallel resistive load of the 
anode circuit. We can, therefore, calcu- 
late the exact A, to use for calculating Lx 
and Cx. Rx at resonance goes to infinity. 


Stability Requirements 


In our particular case we can assume 


A, = yu. It is interesting to note that if 
a stable amplifier is desired it can be 
shown that it is best to keep Rx far 
above the grid resistor, keep the Q of 
the grid circuit high and that of the 
anode circuit low. 

In the neutralized triode under dis. 
cussion Lx is equal to approximately ]2 
micro-henries and Cx is equal to ap- 
proximately 2.8 wut. Since the grid- 
cathode capacitance is 5.4 puf, the total 
input capacitance would be 8.2 uu. 

The impedance or reactance of this 
circuit can be calculated from the de- 
velopment of a parallel circuit, where R 
is equal to the equivalent series resist- 
ance in the circuit. 

Zs hecuns 





! t 
I/jwC * Ry + jwl 





R* + (wh - 1/wC)2 W) 
This input circuit tunes to approxi- 
mately 15 mc. At 30 mc the impedance 
can be calculated from the following 
development and determined accurately 
as mentioned in the following discussion 
of the input circuit. 
To calculate the impedance at 30 mc, 
it is necessary to replace w by 2w in 
equation (11) 


Bete “ies + (ut - stzi 
; Re +(2we -1/2wC)* 
Assuming that there is low loss and 
that the power factor is unity, then at 
resonance, 


1 
vs. = —— 
wC 
Substitute equation (13) into (12), 
then the result is 


(wi)?R -;{ yt + wu? 
4 2 2 
Re + wl 


Since R << wL ina low-loss circuit 
and can be neglected, equation (14) 
can be simplified to the result, 





2 (12) 


(13) 


(14) 





Zo? 


Zp 2B - See. - Be 725 ohms (18) 


Equation (11) will also yield the re- 
quired impedance by substituting the 
numerical “values for w, L, and C. 
Terms in R can be neglected again. 

The input circuit commonly used to 
couple this load to the microwave crys 
tal mixer is a double-tuned transformert 
or a single coil tapped at the propef 
impedance matching point. Both meth- 
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ods are not satisfactory because for 
wide bandwidth the coefficient of cou- 
pling is quite large and is not an easy 
problem to solve in production. 


Coupling Circuit 


The practical coupling circuit to use 
in this case is a pi. network, Design 
information is limited to the use of pi 
networks for r-f coupling circuits and 
the cut-and-try method is confusing due 
to the change in. parameters when any 
one of the three variables is changed. 
The importance of the input pi network 
cannot be overstressed because to under- 
stand its characteristics may mean the 
difference between a satisfactory re- 
ceiver and an excellent receiver. 

From transmission theory, the im- 


Video Receiver Design 


New design factors for low-noise input circuits 
are derived on the basis of recent investigations 


‘Lo simplify the pi network for treat- 
ment an equivalent circuit of the L type 
as shown in Fig. 3 can be developed if 
X; is made infinite in value. X; in this 
case will drop out if the negative sign 
ot the radical R.+ (RiR.— X2)* is 
used and a value of Rk, used so that 
R: = (RR. — X27)? =0 

It is possible to correlate Fig. 2 and 
Fig. 3, since Rx is now taken as the 
reflected resistance of the load and the 
equivalent circuit of a coupled network. 
At resonance X, is equal to X.. The 
impedance into which we are to work 
is Rx, the image impedance of the net- 
work. With Q’s of about 9 or more the 
parallel impedance at resonance is given 
by the formula 
2 


subtract from X, and if an inductance 
is added it will add to Xs. This changes 
equation (20) and results in a mismatch 
to the generator. If the load is smaller 
than Rz of the L network equations it 
is impossible to get a match. In this 
case the generator impedance would 
have to be lowered, which in turn would 
lower Rr. 

Since the use of series reactances is 
limited it is interesting to note the ef- 
fect when a load is shunted by a reac- 
tance to make it look like Rr. 

The parallel circuit in question is 
shown in Fig. 4 and Fig. 5, its series 
equivalent where R, is a load higher 
than R: of equation (21). X; is the 
shunted reactance necessary to make R, 
look like Rx: and Xss is the series equiva- 
lent resulting from the shunted reactance 
across R.. From equation (22) it can 
be seen that this is equivalent to re- 
ducing X. of Fig. 1. To maintain the 
original conditions X, would have to 
be increased by the amount of Xas. At- 
tention is called to the fact that varying 
the values of the pi network results in 
bandwidth change as shown by equa- 
tions (21) and (22). 

The amount of Xss necessary to shunt 



































pedances of Fig. 1 across 1-2 and 3-4 2°R° x = XQ (9) a load, R., to make it look like the lower 
are developed by assuming that 7 and 2 In this case Rx can be developed from the equivalent 
are open and shorted; and 3 and 4 are X= X= ae (20) parallel-series circuits of Fig. 4 and 
open and shorted, giving a Fig. 5 where the parallel circuit is equal 
x)= —.. (16) p+ (21) to the series circuit. me values are 
RVR ~ Xf X, and X:, therefore, are fixed at any oo * RL - iXs° Rhy —iRaXy (23) 
2 aXe 7) desired OQ. Ro-iXs RE + X$ 
. Rot\R\Ro- xe From equations (20) and (21), Rx The real component is 
where can also be found to be RX 
1= generator impedance Xo Xe t Rot x? — 
R:= load impedance (22) “= 
Xi= one leg of pi network 7 The reactive component is 
X2= middle leg of pi network f : : -Ré x? 
Xs= third leg of pi network Equations (20), (21) and (22) give s* Sa (25) 
Equations (16) and (17) give the considerable information. Although the slits 
values required of X, and Xs; to match JL network has a minimum impedance Equation (10) gives the solution for x, 
R, and R;. It is also important to realize value of Rx it is possible to see what , a 
that in order to have this match it is happens in the network if the load is ree es 
necessary that the quantity different from Rz. In other words, equa- RRS + RLXE = ROX? 
anex® - tions (20), (21) and (22) show that 
7s one value of a resistive load will give %R2= RyxF-R, x? = x2iR,-R,) 
If X," is greater than R,R, it will be a match. If the load is higher than Rz > RRS 
impossible to get maximum efficiency of the L network the load can be made “3 * R= R 
from the network or a match regardless __ to look like Rx by shunting the load with 
of what is done to X, and X;. In other a reactance. A reactance in series with Ry 
words X, and X, will take on imaginary the load will also result in a change. If ry RoR, (26) 
values, a condenser is added in series it will [Continued on page 30] 
e 3 3 7 
X35 
R, X X3 ~~ Re R, xX; Ru Ro om X; 
Re 
¢ 2 oe a = 
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Fig. 2. Basic pi network utilized to couple crystal mixer to neutralized triode. Fig. 3. Equivalent | circuit for a analysis of pi filter 
design factors. Fig. 4. Shunted load used to simulate R:. Fig. 5. Equivalent series circuit of Fig. 4. 
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SIMPLIFIED METHOD OF 


ting attenuation curves on semi- 

logarithmic paper is shown in the 
following discussion. As an illustration, 
the attenuation characteristics of single 
and coupled resonant circuits and a low- 
pass filter are shown by straight lines 
with origin and slope determined from 
equations of the curves. The straight 
line characteristic is correct for fre- 
quencies far away from resonance and 
the curves are approximated for fre- 
quencies close to resonance with fair ac- 
curacy. Application of this method may 
be of great value to design engineers 
and is quite helpful for many practical 
purposes. 


A SIMPLE AND QUICK method for plot- 


Single Resonant Circuit 


The equation of a single resonant cir- 
cuit (see Fig. 1) is: 
U = (f/fe) (S*+1)% 


(1) 
where 

U is attenuation 

S is the detuning function = BQ 

8 is the frequency deviation ratio 

2[(f — fo) /fo] 

fo is the resonant frequency 

For small values of 8 f/f, is approxi- 
mately unity and equation (1) becomes 


L. S. BIBERMAN 
Radio Corporation of America 


U = (S?+1)” (2) 
For values of S$ larger than 3 the 
equation becomes 


U=S (3) 


and the attenuation in db = 20 log S or 
an attenuation of 6 db/octave of S. 

From equation (3) the value of S for 
zero attenuation is 1. A straight line is 
drawn from this point with a slope of 
6 db/octave of S. However, the actual 
attenuation for S = 1 is 

U = (S?+1)% = 2% = 3 db 

The straight line curve is then modi- 
fied by swinging an arc at this point 
tangent to the straight line and X axis. 

For values of S above 3 the curve is 
exact, and for less than 3 the degree of 
accuracy is less than % db, which is 
fairly well within the limits of prac- 
tical design work. 


[Ed. Note—To express the slope of the 
straight portion of the plot otherwise, 
we may write db = 20 log S as 
S = 10°”, or as S = 10"), an equa- 
tion which plots as a straight line in 
semi-log coordinates. The scale value of 
semi-log paper may be expressed as a 
factor k, equal to the number of linear 
axis units contained in one cycle of the 


Fig. 1. Illustration of universal straight-line and circle diagram in semi-log coordinates 
for attenuation of single resonant circuit. 







































































60 
50 
40 
c 
TA 
ce ATTEN = 20 LOG Vseet cay 
¥ 
@ PA 9 
i=) . 
| 0% 
5 20 
a 
§ 
> 
rr "4 
F 10 
=z 
¢ 
sr o 
o” 
3 45 1 2 345 10 20 30 4050 
DETUNING FUNCTION S=BQ FREQ DEV RATIO + +2(+—2) 
° 








12 


logarithmic axis. The slope of the 
straight line will then equal 1/km, when 
the logarithmic axis is horizontal as in 
Fig. 1. Here, k = 32.6, and it is seen 
that m = 1/20. Thus the slope (calcu. 
lated in linear units each way) is equal 
to 20/32.6, or 0.615, and a straight line 
may be drawn through S = 1 at a slope 
of 0.615 as a preliminary construction] 


Coupled Resonant Circuits 


We will consider the case where 
QO, = Qz (see Fig. 2): 

The equation for attenuation for criti- 
cal coupling is 

U = ”(S* + 4)% (4) 
Far away from resonance this equation 
becomes 

Tn KS 5) 
and the attenuation in db = 20 log 4S 
The attenuation is then proportional to 
S*, or an attenuation of 12 db/octave 
of S. From equation (5) the value of § 
for 0 attenuation is 1.414, 
for U = 1 S = 1.414 

A straight line is drawn starting at this 
point with a slope of 12 db/octave of S. 
However, the actual attenuation for § 
= 1.414 is 

U = %4(1.4144+-4)* = %(8) = 3 db 
The straight line is then modified, as 
in case 1, by swinging an arc at this 
point tangent to the straight line and the 
X axis. 

As in case 1, the degree of accuracy 
for values of S smaller than 3 is less 
than ™% db. 

For other values of coupling, the slope 
of the straight line is the same, 12 db/ 
octave of S, but the starting point is 
different depending on the value of S 
for the cut-off point for 3 db attenua- 
tion. 


Low-Pass and High-Pass Filters 


We will consider a constant-K filter 
where the equation for attenuation for 
values of Z7:/Z.>100 is (see Fig. 3): 

U = 21/22 (6) 

The cut-off frequency f. is where 
\%4Z;/Z. is proportional to (f/fe)’ 
equation (6) in terms of f, becomes 

U=4xXY%42,/22 = A(f/f.)*_ (7) 

and the attenuation in db = 20 log 
4(f/fo)? (8) 

The attenuation is then proportional to 
f and is 12 db/octave, with the same 
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PLOTTING ATTENTUATION CURVES 


Attenuation characteristics of many circuits plot as straight lines and 


circular arcs on semi-log paper, saving time for design engineers 


slope as the coupled resonant circuit 
curve, case 2, 

From equation (7) the value of f/f, 

for 0 attenuation is 0.5 
for U = 1(f/fe-) = 05 

A straight line is drawn from this 
point with a slope of 12 db/octave. 

For non-dissipative components the at- 
tenuation is zero at f/f-=1. The curve is 
then modified by swinging an arc from 
this point tangent to the straight line at 
f/f. = 3 where the curve starts to fol- 
low the straight line. 

The degree of accuracy for f/f. less 
than 3 is, as in the previous cases, less 
than % db. 

All the curves shown are for one 
stage. For more than one stage the ordi- 
nates are multiplied by the number of 
stages at 2 points and a straight line 
drawn through those points will give 
the attenuation for the complete net- 
work, 

We have shown here as an illustra- 
tion 3 cases most widely used, but this 
method of plotting attenuation curves 
may be used for any other application 
by determining the slope and the origin 
of the straight line from the equation 
of the characteristic curve. 

For example, the low- and_high- 
frequency response of a_ resistance- 
coupled amplifier may be represented by 
a curve similar to Fig. 1, where the 
abscissa is f./f instead of S, where f, 
is the frequency for R/X = 1 

The attenuation for a_ resistance- 
capacity network is 

U = R/Z = R/(R’+ X*)* (9) 

For values of X/R larger than 3 the 

attenuation is 
U = R/X (10) 

The starting point for the straight 
line is where R/X = 1 or f./f = 1. 

The actual attenuation for R/X = 1 
from equation (9) is 

U = ¥%* or 3 db. 

The curve of a resistance-capacitance 
network is then the same as Fig. 1, ex- 
cept the abscissa is f./f. 


Conclusion ; 

In most attenuation circuits, no mat- 
ter how complex the relationship may 
hold at frequencies close to resonance, 
far away from resonance the curves fol- 
low a straight line. 
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An attempt was made here to simplify 
the construction of these curves by re- 
ducing the formula of the circuit to the 
straight line function which holds true 
at frequencies far away from resonance. 


The assumption made for constructing 
the curves at frequencies close to reso- 
nance give results that are fairly well 
within the limits of practical design 
work. 
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Fig. 2 (above). Construction similar to Fig. 1, but for coupled resonant circuit; maximum 

deviation is 2 db, as for single circuit. Fig. 3 (below). Constant-k filter attenuation may 

be represented on semi-log paper with straight-line and circle construction; maximum 
deviation is again 1% db. 
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Fig. 1. End view of rocket antenna section; designed as a 
slotted cylinder, antenna is energized at edges of slot. 


mounted 700 
feet above sea level is a new type 
of antenna*, designed by Dr. An- 

drew Alford tor fm and facsimile broad- 

casting. 

The rocket antenna is essentially a 
long hollow metal cylinder with a metal 
bottom and an open top. It is cut 
longitudinally so that there is a straight 
narrow slot extending the full length of 
the cylinder from the bottom plate to 
the top. To exclude weather, the open 
top is covered with a molded fibreglass 
dome, and the slot is closed by a fibre- 
glass strip. 

A coaxial feeder is brought into the 
cylinder through the bottom plate and 
is continued along one side of the slot 
to the top of the antenna where it is 
terminated with an end seal insulator. 
The outer conductor is mentallically con- 
nected to the cvlinder at the end seal 
and at several equally spaced points. 
The inner conductor is brought out 
through the end seal and is connected 
to the opposite edge of the slot. The 
potential between the inner and outer 
conductors is thus applied between the 
opposite edges of the slot as shown in 
Fig. 1. 

The potential difference across the 
slot is distributed as is indicated by “6” 
in Fig. 2 (d). This difference .of po- 
tential produces a flow of circumfer- 
ential currents around the cylinder. 
These circumferential currents, being 
very nearly in phase throughout the 


ESEMBLING a_ rocket 





*Rapio, December 1945 
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length of the cylinder, radiate a field 
which is similar to that which would 
be radiated by an array of a large num- 
ber of small loops stacked one above 
another. 


Radiation Patterns 

The diameter of the cylinder is so 
chosen that the potential distribution 
shown in Fig. 2 (d) is obtained with 
the overall length of the cylinder equal 
to approximately one wavelength at 
the operating frequency. The voltage 





DUAL-ROCKET 
ANTENNA 
CHARACTERISTICS 


GEORGE HENDRICKSON 


Rocket antennas may be utilized in arrays, afford- 
ing improved power gain over a single rocket 


distribution is not sinusoidal, as it is 
along cylinders of large diameters, but 
comes closer to the ideal uniform dis- 
tribution. 

With a cylinder of this length the 
vertical radiation pattern is shown in 
comparison with the ideal Fig. 3 (pat- 
tern 3 is the ideal, “X’s” indicate points 
actually plotted. In the lower sketch, 3 
and 4 indicate ideal and actual voltage 
distribution respectively.) 

The radiation pattern in the plane 
at right angles to the axis is shown in 
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Fig. 2 (left), Equivalent lumped network of rocket antenna, and potential distributions 
with circumferential currents. Fig. 3 (right), Development of vertical radiation pattern, 
with experimenal values obtained. 


JULY, 1946 * 





Fig. 6 
of the 
Sine 
perfec 
tween 
and h 
basis | 
This 
equal 
actual 
gain ¢ 
The 
maxit 
ee 


tion 
1.6/( 
of the 
(1.2) 
horiz 
are f 
mete! 
Stanc 
tice | 
the c 
disap 
be ci 
Th 
meta 
3, F 
diam 
the | 
At 1 
inch 
16 i 
TI 
feed 
nega 
peda 
ance 
conc 
tran 
with 
ing 
is te 














fig. 6. This is the horizontal pattern 
of the antenna. 

Since the horizontal pattern is not 
perfectly circular the comparison be- 
tween the gain of antenna and a stand- 
and half-wave antenna is made on the 
hasis of the equivalent circular pattern. 
This equivalent pattern has a radius 
equal to 1/1.24 of the maximum of the 
actual pattern. On this basis the power 
gain of the single rocket antenna is 1.6. 
The power gain in the direction of 
maximum radiation is 16 X (1.24)? 
— 246. The power gain in the direc- 
tion 180 degrees from maximum is 
1.6/(1.07)? == 1.39. In the direction 
of the minima the power gain is 1.6/ 
(1.2)? == 1.11. For convenience the 
horizontal radiation patterns in Fig. 6 
are plotted in terms of millivolts per 
meter. When calculated according to the 
Standards of Good Engineering Prac- 
tice of the FCC, the variations from 
the circular indicated in Fig. 6 almost 
disappear, and the patterns appear to 
be circular. 

The effect of the supporting round 
metal mast may be seen in pattern 2 and 
3, Fig. 6. There is a critical mast 
diameter beyond which the distortion of 
the horizontal pattern increases rapidly. 
At 100 me, this diameter is around 22 
inches with a recommended diameter of 
16 inches. 

The impedance of the antenna at the 
feed point is around 165 ohms with a 
negative reactive component. This im- 


pedance is transformed to the imped-_ 


ance of a standard 70 ohm or 51.5 ohm 
concentric transmission line by a line 
transformer incorporated into the feeder 
within the antenna. The voltage stand- 
ing wave ratio along the 70 ohm feeder 
is to be held below 1.15. 
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Fig. 4 (above). Vertical radiation pattern of 

dual-rocket antenna system. Horizontal pat- 

tern is the same as for a single unit. 

Fig. 5 (below). Array of two double-rocket 

antennas affords power gain of 7.5 in di- 

rection of maximum, 3.33 minimum. Hori- 
zontal pattern is unchanged. 
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Fig. 6. Horizontal patterns for rocket antennas: (1) calculated; (2) measured with 5-in. 

diameter antenna on pole; (3) measured with 14.2” diameter antenna on pole. Notes: 

Slot is at 0°, pole at 180°; plot made in volts to give better picture as in uv/meter 
the patterns are close to circles. 


Two-Rocket Array 


Two such antennas can be used to- 
gether and erected as a unit, with their 
open ends joined. A single ¢oncentric 
feeder entering the bottom and con- 
nected to the mid-point (corresponding 
to two open ends) serves the entire 
antenna. A metal cone seals the top. 
The vertical pattern of this antenna is 
shown in Fig. 4. The horizontal pat- 
tern is the same as for the single unit 
(see Fig. 6). This double unit is said 
to have a power gain of 2.5 on the basis 
of the equivalent circular pattern. The 
rated power gain in the direction of 
maximum is 3.85. The power gain 180 
degrees from maximum is 2.18, and in 
the direction of the minima is 1.70. 

The impedance of the antenna at the 
feed point is about 100 ohms with a 
negative reactive component. It is 
transformed to the impedance of a 
standard line in the same manner as is 
used in the single unit antenna. 

In another type of antenna an array 
of two double rocket antennas is used 
and mounted one above the other and 
connected so that they are energized in 
the same phase. For convenience of mak- 
ing connections the lower antenna is 


turned upside down so that the feeders 


after making 90° turns may be brought - 


together in a special four way junction 
fitting in which connection is made with 
the main feeder as indicated in Fig. 5. 

The vertical pattern of the array is 
shown in Fig. 5 with the horizontal 
pattern being the same as that of the 
other two types, as shown in Fig. 6. 
This array has a power gain of 4.88 
on the basis of the equivalent circular 
pattern, The power gain in the direc- 
tion of the maximum is 7.5, 180 degrees 
from the maximum it is 4.12, and, in 
the direction of minima, 3.33. 

The transmission lines of the two 
antennas join at a special three way 
90° junction box, from which a third 
line connects to a similar junction box 
at the top end of the main transmission 
line. The third line on this second 
junction box is a short circuited stub. 
A short section of the main feeder be- 
low the junction box contains a line 
transformer matching the impedances 
of the main line and the antenna array. 
This transformer is to be adjusted so 
that the voltage standing wave ratio on 
the main line feeder is below 1.15. 
Transformers can be furnished to match 
either 154” or 25%”. 
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RECENT RADIO INVENTIONS 





These analyses of new patents in the radio and electronic fields describe the features of 
each idea and, where possible, show how they represent improvements over previous methods 


Balancing System 


* An apparatus for connecting a push- 
pull amplifier into a single-ended load 
and then quickly and conveniently tun- 
ing and balancing the system is the 
subject of a patent recently issued to 
Paul D. Andrews. The primary fea- 
ture of the invention is embodied in 
a special two-gang variable condenser 
built so that the capacitance of the two 
sections when measured in series re- 
mains essentially constant even though 
the capacitance of the separate sections 
can be varied over the same range as 
the usual variable condenser. As_ the 
shaft is turned, whenever the capaci- 
tance of one section decreases the other 
increases so as to keep the sum of the 
reciprocal values constant. The use of 
such a device makes it possible to sepa- 
rate the adjustment needed for balanc- 
ing and for tuning and hence greatly 
simplifies the adjustment of either con- 
trol. 

A circuit of one form of the invention 
is shown in the accompanying diagram. 
An ordinary push-pull amplifier stage 
is shown with a tunable input and out- 
put resonant circuit and adjustable neu- 
tralizing condensers installed in th- 
usual way. The condenser in the output 
circuit, however, is of the special type 
just mentioned so that as far as the 
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Patent #2,388,098 


tuning of that circuit to resonance is 
concerned the capacitance may be con- 
sidered as fixed and the adjustment 
made by appropriate change of the vari- 
able inductance without any regard to 
the condenser setting. 

At the same time, however, adjust- 
ment of the special condenser wiil 
change the relative impedance seen by 
the plates of the two vacuum tubes and 
allow the circuit to be balanced to an 
even push-pull operation even though 
one side of the load is grounded. 

The patent, number 2,380,389, is as- 
signed to the General Electric Company. 
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Wave Length Modulation 


* A system in which an audio signal 
causes the wave length of an r-f oscilla- 
tion to change in accord with the in- 
stantaneous amplitude of the audio volt- 
age is described in a patent recently 
issued to George L. Usselman. 

This type of modulation is essen- 
tially indistinguishable from phase or 
frequency modulation, and is basically 
a form of angular velocity modulation. 

As is shown in the accompanying dia- 
gram, the invention consists of a Hart- 
ley oscillator which employs two vacu- 
um tubes connected in parallel except 
that one vacuum tube has an inductance 
connected in series with its plate while 
the second includes a condenser at the 
corresponding point. The condenser is 
shunted with an r-f choke but that 
choke plays no role except to provide a 
d-c path to the plate. If the vacuum tube 
with the inductance in its plate circuit 
were the only one used, the phase of 
the energy fed to the plate circuit would 
be advanced over what it would be with 
the usual Hartley oscillator and the 
wave length of the resulting oscillation 
would in consequence be shortened. 

This is essentially the situation which 
exists when the audio signal is such as 
to bias the’ second vacuum tube to a 
point near cut-off. Conversely, if the 
vacuum tube with the condenser in its 
plate circuit were the only one used. the 
phase of the energy supplied to the tank 
circuit would be retarded and the fre- 
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HAROLD E. ENNES 
Radio Station WIRE 


MOBILE RELAY BROADCASTIN 


Methods and apparatus employed in broadcasting from mobile units 


HE SPECIAL EVENTS department of @ 

radio broadcast station calls not only 

for remote control facilities entirely 
dependent upon wire-line links, but also 
upon facilities which may be used any- 
where, anytime, without delays occur- 
ring from installation of wire lines. In- 
deed, many special events to be broad- 
cast cannot be restricted by a wire-line 
broadcast loop due to the nature of their 
origin. Broadcasts of this type include 
pickups from airplanes, boats, trains, au- 
tomobiles or other mobile conveyances. 
The special event may be a golf tourna- 
ment, boat race, parade, or any other 
conceivable event of general interest to 
to the radio audience. In addition to 
these scheduled special events, the 
broadcast industry must be prepared in 
the interest of public service to cover 
adequately such emergencies as major 
fires, floods, and disasters. Some of the 
most colorful broadcasts in radio history 
have been made possible by the thought. 
preparation, and readiness of the engi- 
neers concerned with mobile unit and 
pack transmitter broadcasting. 


General Set-Up 


Regardless of the type of special event 
to be described, the basic method of 
achieving the final result is outlined in 
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Fig. 1. Schematic of typical mobile relay broadcasting system. 


Fig. 1. The pack transmitter may be 
carried on the back of a person walk- 
ing, or may be installed in a boat, air- 
plane, etc., where necessary to cover the 
scene of action. This particular r-f link 
need not be required, of course, where 
the main mobile unit may be in position 
to cover the.scene of action. For the 
sake of simplicity, this figure illustrates 


. only the sending facilities for putting on 


the broadcast. In actual practice, it is 
necessary that additional receiving 
equipment be available to receive cues 
from the studio as to when to start the 
program, as well as to ascertain the 
success of the pickup prior to going on 
the air. In many installations, two-way 
communication is carried on between 
the studio and remote poirit of the main 
mobile unit, with another two-way link 


between the mobile unit and pack trans- 
mitter. Some pack transmitters have a 
built-in receiver with separate antenna 
for this purpose. 


General Equipment Requirements 


The problem of power supply and 
convenience of portability or mobile use 
set certain limits to the power rating of 
transmitters for this type service. The 
conveyance used to house and transport 
the mobile unit will range from a small 
car or station-wagon to elaborate tractor- 
trailer outfits. The available sources of 
power and their limitations are outlined 
as follows: 

Dry batteries. Dry-cell batteries are 
the ideal power supply for receivers and 
low-powered transmitters due to the 
pure direct current and practically zero 




















er Tt 


























pm 

















Naaie saad 






































Lm 






























































VOLUME 
184 CONT. 30 3 49 
>— =~ MODULATOR 
= CLASS B 
MiCROPHONE AUDIO AMPLIFIER 
B+ 








Fig. 3. (A) Typical pack transmitter with (B) monitor and cueing circuits. 
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Beer Mug handie-talkie, used by NBC. This is a completely self-contained unit. Collis, 
crystal, and loaded antenna at left. Pin jacks are for test purposes. Layout of compo- 
nents shown at right. 


voltage regulation characteristics. This 
source of power is always used for small 
portable transmitters and pack transmit- 
ters. Their disadvantages are, of course, 
weight and low current capacity, which 
limits their use to the lowest powered 
equipment. 

Storage batteries. This type battery is 
one of the most important and common 
source of power supply, due to its high 
initial capacity and recharge characteris- 
tics. A 6-volt storage battery is often 
used to supply the filaments directly, and 
to furnish plate voltages by means of 
a-c converters employing vibrators, dy- 
namotors, or genemotors. The power 
drain may be around 20 amperes, which 
provides sufficient power for many mo- 
bile transmitters up to 30 watts of car- 


transmitter up to 50 or 75 watts of car- 
rier power, which is the limit of most 
mobile transmitters used in broadcasting 
service. 

Vibrators. The usual vibratot-trans- 
former power supply, operating from a 
storage battery, can furnish only about 
400 volts at 200 ma. Thus, if a separate 
vibrator-transformer is used to supply 
the final amplifier alone, the carrier 
power will be limited to about 50 watts. 

Genemotors. The genémotor has found 
wide accepance for mobile relay work, 
having good regulation, efficiency and 
low operating cost. A standard model is, 
in general, limited to about 500 volts at 
10 ma. parallel, and_ series- 
parallel operation is of course possible 
to supply any voltage-current require- 


Series, 


































































































rier power. Several of these batteries ments necessary for nearly any mobile 
may be used in parallel to supply a unit installation. 
56 2A5 
7 or or 
; 76 42 
! audio TUBE TUBE 
| 
| * 
| - 
| i Fa 
+ VOLUME J 
! CONTROL LOUD 
SPEAKER 
of 
a 
MICROPHONE 
53 \ 
or 53 | 
6A6 or \ 
AUDIO MODULATOR 6AG \ 
Y 
ot. colnecr: 
m 10 WA NNECTED 
UNITY COUPLED OSC. CLASS A 

















Fig. 4. Transmitter-receiver unit for mobile broadcasting. 
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Generators. The motor-generator set 
is a very common means of power sup. 
ply for mobile units. This is particularly 
true for higher-powered mobile Systems, 
and has the advantage of allowing 
standard a-c receivers and other equip. 
ment to be “plugged-in” to an outlet, 
in the truck with no changes or Spe- 
cially designed power wiring in the 
equipment. The 110 volt a-c motor. 
generator is available from 250 watts 
to two kilowatts rating. 


Pack Transmitters 


Fig. 2 illustrates one type of portable 


pack transmitter, shown in action at an 
NBC pick-up of the Normandie fire. 
These small transmitters are always 
powered by batteries. Fig. 3 is a sche- 
matic of a typical pack transmitter, in. 
cluding a monitor and cueing circuit, 
Transmitters of this type have a very 
limited range, and are usually used to 
relay the signal to a truck housing the 
mobile transmitting and receiving equip- 
ment as sketched in Fig. 1. The actual 
range, of course, will depend upon the 
general topography of the land, and as 
long as line-of-sight is maintained be- 
tween the pack transmitter and the re- 
ceiving antenna, no difficulty need be 
expected. A small plate provided on the 
end of a wire for cueing purposes is 
carried in the pocket. The transmitting 
antenna rod is extended to %4 wave- 
length. 


Portable and Mobile Equipment 


Fig. 4 is a schematic diagram of a 
duplex transmitter-receiver, combining 
a transmitter of 7-watt carrier and a 
4-tube super-regenerative loudspeaker 
receiver. This transceiver provides a 
conveniently portable outfit that finds 
wide utility in relay work. Equipment of 
this type is not confined to automobiles; 
it may be set up out in open ground 
away from the absorptive effects of steel 
in vehicles, and an antenna system erect- 
ed as elaborately as time and conditions 
will permit. 

Higher power mobile transmitters, 
permanently installed in cars, are used 
in many cases. The range of transmis- 
sion for satisfactory broadcast reception 
will depend, to a very great extent, upon 
the type of antenna system employed for 
both transmitting and receiving stations. 


Antennas 


The range of pack transmitters of 
portable or mobile transmitters operat 
ing in the u-h-f bands will depend et- 
tirely on the careful adjustment and type 
of antenna used. The distance covered 
by simple non-directional antenna sys 
tems is limited to about 20% in excess 
of the distance to the horizon as seem 
from the transmitter antenna, varying, 
of course, an amount dependent on the 
height of the receiving antenna. A fot 
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Fig. 6 (right). Relay broadcast pickup 
at a flood. Fig. 2 (below). Pack 
transmitter in use at the Normandie 
fire. (NBC photos) 















































directional antenna 100 feet high, for 
example, would be adequate for commu- 
nication with a point at ground level 12 
miles away. Ii this receiving antenna 
were also raised to 100 feet, the usable 
distance would be approximately 40 





Fig. 5. Army at Bendix plant—showing directional antenna. 
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miles. A distance of 100 miles may often 
be achieved for reception of low-power 
signals from an airplane. 

Satisfactory reception range has often 
been increased as much as 8 to 10 times 
by using directional antenna systems for 





(NBC photo) 








both transmitting and receiving points. 
Fig. 5 shows a mobile truck and trans- 
mitter pickup in operation, while the 
Army was taking over the Bendix Plant. 
The transmitter uses a highly directional 
antenna system. As an example of the 
effectiveness of directional systems, a 
comparison may be made with this type 
radiator to that of a non-directional an- 
tenna. For non-directional rods 50 feet 
above ground at each point, a maximum 
range of 15 miles may usually be ex- 
pected. For a good directional array at 
either point and at the same height, a 
distance of 90 miles has been used with 
satisfactory results. 

It is often possible, where the mobile 
truck may be set atea fixed point and not 
be required to be set in motion to follow 
a scene of action, to use a single long 
wire antenna stretched between two 
trees or other supporting structures. 
This procedure is often followed on 
mobile-relay transmitters operating on 
the lower frequencies assigned to mobile 
relay broadcasting. For actual mobile 
use, with the truck in motion, a rigid 
vertical radiator is usually used, loaded 
with the conventional coil and capacitor 
tuning unit. This is also satisfactory for 
use where only a limited range is re- 
quired. 


Uses of Portable 
And Mobile Equipment 


Many instances occur in broadcasting 
where regular “remote-control” pickups 
connected by leased telephone wires are 
aided by portable transmitting equip- 
ment. These are special features, differ- 
ing in preparation from that necessary 
to cover emergencies and surprises. A 
great amount of planning and pre- 
broadcast preparation is necessary for 
adequate coverage of large conventions, 
Presidential inaugurations, openings 
of Congress, or elections. The coverage 
of the last national convention, for ex- 
ample, required the use of a specially 

[Continued on page 30] 
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NO. 50 — NOTE ON ANALYSIS OF PUSH-PULL 
AMPLIFIERS WITH NEGATIVE FEEDBACK 





Making use of the feedback analysis 
involving recalibration of grid-voltage 
loci on the published plate family*, op- 
eration of the amplifier diagrammed in 
Fig. 1 may be followed graphically. 
Composite characteristics are first set 
up without regard to voltage feedback 
from the two R:C,R, branches, accord- 
ing to established methods. The load Rx 
is reflected back as a plate-to-plate load 
Rx’, and should the sum of R, and R, 
be sufficiently small that the value of Rx’ 
is appreciably reduced, this fact should 
be taken into consideration when lo- 
cating the load line on the composite 
characteristics. 

The load line will then be drawn upon 
the back-to-back e,-i, coordinates 
through E», the plate supply voltage 
(neglecting the small d-c resistance of 
the output transformer). The slope of 
the load line is the negative reciprocal 
of one-fourth of the effective plate-to- 
plate load resistance. The dotted lines 
shown in Fig. 2 are obtained in the 
customary manner by averaging the 
plate currents. These particular charac- 
teristics present the e-i relation in the 
load for a 2/1 step-down output trans- 
former ; for other ratios the load voltage 
is modified accordingly. 

Grid voltage e, is defined in terms of 
e, as e, = 2e.. The amplification of a 
single tube may be determined from the 
characteristics as A = Ae,/Ae.. It is 
evident that in general A will not be 
constant, since push-pull amplifiers may 
develop odd harmonics. Likewise, A 
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varies symmetrically about the plate- 
supply voltage, since even-order har- 
monics are suppressed. 

Next to be considered is the equilib- 
rium attained between e, and e; with 
the feedback network closed. The term 
e, is defined as the grid-cathode voltage 
resulting from the interaction of Me; 
and Fe,, where F is the fraction of the 
output voltage returned to the grid by 
the voltage-dividing feedback mesh. The 
output voltage e, is the plate-cathode 
swing along the abscissa corresponding 
to %e,. But e, is an actual grid-cathode 
voltage with an as yet unknown rela- 
tionship to %e,. When found, e, will be 
used to recalibrate the e. intervals of 
the plate family in terms of e. 

The plate-cathode swing e,= Ae,, 
and e, is composed of ™%e, plus the 
feedback component Fe,, where F='R,/ 
(Ri +R.). This assumes that the re- 
actance of C, is very low. Or, 

es = 2e,(1+ FA) 

This is the equation to be used for 
recalibration of e, intervals, noting the 
proper values of 4 associated with suc- 
cessive e, intervals. That is, each value 
of ée is to be multiplied by the factor 
2(1+ FA) and identified with this 
value of e. 


Example of Analysis 


In the circuit of Fig. 1, let the plate- 
to-plate load Rx’ be 20,000 ohms, having 
taken into account if necessary the par- 
allel feedback branches. This value of 
load is approximately twice FR, for a 
6C5, and will afford maximum power 
output in Class A. 

The slope of the load line is accord- 
ingly —0.0002, as shown in Fig. 2. The 
plate supply voltage Ey, is taken as 250 
volts, and the static grid bias as —10 
volts. The voltage amplification A of 
one tube is required, as plate-cathode 
voltage is used to energize the feedback 
network. A is seen to vary progres- 


sively with successive increments of ec: 
7.25, 7.5, 6.25, etc. 





Figure 2 
The final factor required is the ratio 
of R, to R.. Assuming that 25% of e, is 
fed back, the recalibration equation be- 


comes 
es = 2e0(1 + .25A) 
or, tabulating resulting values: 
When e. = —10 (0 volts with respect to 
—10), a= 
When ec =—8 (2 volts positive with 
respect to —10) 
e, = 2(4+2) (14-25 -7.25) = 411.25 
When e. = —12 (2 volts negative with 
respect to —10) e, = —11.25 
When e. = —6 (4 volts positive with re- 
spect to —10) 
e: = 2(+4) (1425-75) = +23 
When e, = —14 (4 volts negative with 
respect to —10), e. = —23 
These values may be noted above 
their associated grid-cathode voltages 
on the characteristics, if desired. For 
purposes of interpolation to obtain in- 
tegral values of e¢:, an ec-e; curve may 
be separately graphed on coordinate 
paper. 
Making use of the foregoing tech- 
nique, a complete graphical analysis of 
the transformer-coupled push-pull am- 
plifier with negative feedback is made 
available. Distortion products may be 
evaluated by graphing the output wave- 
form for sinusoidal input and making a 
schedule analysis in the conventional 
manner. 
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MARINE SPEAKER; approved by the U. S. 


Coast Guard, for all emergency loud- RADIAL HORN SPEAKER: a 31%’ re- 


speaker systems on ships. Re-entrant type entrant type horn. Projects sound over 


horn, Models upto 100 watts, May be 360° area. Storm-proof. Made of RACON 


used as both speaker and microphone. Acoustic Material to prevent resonant 


effects. 








RADIAL CONE SPEAKER; projects sound 





over 360° area. Cone speaker driven. AEROPLANE HORNS; super-powerful and 
Will blend with ceiling architecture. efficient P.A. horns for extreme range pro- 
RACON Acoustic Material prevents res- jection. 9-4-2 single unit trumpets avail- 


onant effects. able. 
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Indoor — outdoor or on shipboard — RACON SPEAKERS, 
HORNS, and DRIVING UNITS are designed for every 
conceivable application. 

Racon’s precision manufacture assures maximum effi- 
ciency and high fidelity “true-tone” reproduction even 
at full power output. All-weather construction design 
makes Racon speakers impervious to any climatic con- 
dition, prevents resonant effects, assuring long, rugged, 
trouble-free service. Specify and use RACON! All types 
now available. Write us your requirements now — get 
our new catalog. — 
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RACON ELECTRIC CO. 


52 EAST 19th ST. NEW YORK, NW. Y. 
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FEDERAL PRODUCES FIRST TUBES FOR 50 KW FM TRANSMITTERS 


The first FM broadcast tubes for 50 kw FM transmitters have been developed by the Federal 


Telephone and Radio Corporation, Newark. N. J. 


Two of these tubes, with a rated output 


each of 25 kw at 110 mc are shown in the photograph, with Norman E. Wunderlich, execu- 
tive sales director (right), discussing them with F. X. Rettenmeyer, chief engineer. 


S.L.U. GETS FM 


St. Louis University, the first institution 
of higher learning to operate a radio sta- 
tion, will now be the first university to go 
on the air with frequency modulation, as 
the result of a contract for a 10 kw f-m 
transmitter and association equipment com- 
plete from microphone to antenna, with 
the Federal Telephone and Radio Corp., 
Newark, N. J. Announcement of the 
contract has been made by Nicholas Pagli- 
ara, general manager of the university 
radio station WEW, and N. E. Wunder- 
lich, executive sales director of Federal. 

Included in the equipment contracted for 
is a Federal 8-element Square Loop An- 
tenna, with a gain of nine, which will give 
WEW an effective radio power of 90 kw— 
providing more power and more listening 
pleasure for the university’s educational 
and religious programs, as well as its com- 
mercial broadcasts. An interesting feature 
of the antenna installation is that s:ace 
will be left above the eight-loop array for 
the future installation of a 485-600 mc 
color television broadcast antenna. 


RIPLEY EXPANDS 


To provide additional plant facilities, 
Ripley Co., Inc., has purchased the former 
Pratt, Read & Co. plant at Deep River, 
Conn. 

Lonis R. Ripley, announcing the acquisi- 
tion, stated that the new plant will begin 
production shortly of several new items 
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while the company’s plant at Torrington, 
Conn., will continue to be used primaril; 
for research, design, and develo: ment op- 
erations. 

The ;lant facilities at Deep River com- 
prise eleven buildings, the largest being a 
five-story brick structure containing ap- 
proximately 125,000 square feet of floor 
space, and completely equipped with a 
sprinkler system. A generating plant to 
supply power is included in the new prop- 
erty which covers approximately 3% acres. 

The Ripley Company, Inc., was organ- 
ized recently to acquire the United Cine- 
phone Corporation, the L-R Manufacturing 
Company, and The Ripley Company, all 
cf whom were engaged in the electronics 
business in Torrington, Conn., for a numni- 
ber of years. 


OSRD PAPERS TO 
LIBRARY OF CONGRESS 

The largest scale dissemination of sci- 
entific information in history has just 
begun with the transfer of a mass of sci- 
entific documents by the Office of Scien- 
tific Research and Development to the 
Library of Congress for free distribution 
to universities and libraries throughout the 
United States. 

These valuable documents, the results of 
the tremendous war-time research program 
of OSRD, were compiled by leading  sci- 
entific minds of our country. The Navy’s 
office of research and inventions, after 
collecting the first 100,000 research docu- 


—— 


ments, suggested transfer of the total 
OSRD collection to the Library of Cop. 
gress and lent its full support to this 
transfer project. 

The OSRD, which is now in the process 
of liquidation, has transferred funds jo, 
this project to the Library of Congress, 
Had these funds not been made available, 
the distribution of surplus copies of OSRD 
reports would have been extremely lim. 
ited, thus losing to American interests the 
results of a huge investment in research, 
Because of the foresight of the Bureau of 
the Budget and the Office of Scientific Re. 
serch and Development in approving and 
transferring these funds, and the support 
given by ORI, this great mass of informa- 
tion soon will be made available to col- 
leges, universities and libraries throughout 
the country at no cost whatsoever. 

Titles of the reports cover a_heteroge- 
neous range from Microwave Radar Re- 
flections (M.I.T. Laboratory, Dec., 1945) 
to Progress Report on Physical and Stress 
Corrosion Properties of Magnesium Alloy 
Sheet (Rensselaer Polytechnic Institute, 
March, 1945). These reports should be of 
interest and use to scientists, educators and 
industrialists in many fields. 


COLOR TV BY BENDIX 


CBS recently announced that it has 
licensed the Bendix Radio Corporation to 
manufacture color television receivers for 
home use as well as transmitter equipment, 
based on CBS’ ultra-high trequency color 
television inventions. 

3endix thus becomes the third major 
firm licensed under Columbia's color tele- 
vision patents; the other two are the 
Westinghouse Electric Corporation and 
the Federal 
tories, Inc. 


Telecommunication Labora- 
[Continued on page 28] 





Dr. John R. Pierce of Bell Labs holds new 
amplifier tube with a power gain of 10,000 
over a bandwidth of 800 mc. Tube is de 
signed to operate in the 5000-mc region. 


JULY, 1946 * 








This 1 
speak 
offers 
terial 
high « 
monitc 

The 
finish 
laid v 
strips. 

The 
ploys 
and a 
ral re 
The fi 
range 
dividi 














Dl- 


ut 


or 


he 
nd 


8] 














ensen 


TYPE “RD” 


” ABranlcet 


WITH THE NEW TYPE “H” 


ARTICULATED 
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This new Reproducer, combining the Type “H’ Coaxial 
speaker with the new Jensen Type ‘’D” Bass Reflex" cabinet, 
offers superior reproduction of your favorite program ma- 
terial and is unconditionally recommended for FM receivers, 
high quality phonograph reproduction, reviewing studios, 
monitoring, and home and public entertainment generally. 

The cabinet is beautifully styled and fashioned of satin 
finish striped walnut. The harmonizing grille fabric is over- 
laid with a protecting pattern of flat, interlaced bronzed 
strips. 

The Type “H” Coaxial, with all Aéaico§ design, em- 
ploys a h-f horn and }-f (15-inch) cone which are electrically 
and acoustically coordinated to achieve brilliant and natu- 
ral response throughout the entire useful frequency range. 
The frequency dividing network has variable control in the 
range above 4,000 cycles. Nominal input impedance to 
dividing network, 500 ohms; maximum power handling 
capacity 25 watts, in speech and music systems. 

Model RD-151 Reproducer complete, approximate list price 
$180. *Trade Mark Registered 


JENSEN MANUFACTURING COMPANY 
6615 S. LARAMIE AVE., CHICAGO 38, ILLINOIS 
In Carada—Copper Wire Products, Ltd., 11 King Street, West, Toronto 
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JENSEN 
BASS REFLEX 


Acoustically-correct Bass 
Reflex Cabinet gives. 
smoothly extended low 
register. Better nee an “in« 
finite” baffle .. . efficiently. 
uses back vandisitek foo. 




















_ New Products 





GENERAL PURPOSE 
OSCILLOSCOPE 

An omni-purpose 5-inch oscilloscope, 
Model OL-15, is announced by Browning 
Laboratories, Inc., of Winchester, Mass. 





The instrument has been designed to be 
of the utmost usefulness to those requiring 
versatility of operation, dependability, min- 
imum weight and bulk, and faithful pre- 
sentation of high harmonic content waves. 

Among the more salient features claimed 
is the response curve of the vertical am- 
plifier which is linear and without positive 
slope from 10 cycles to well over 4 mc 
and having transient response such that a 
100 kc square wave with rates of rise and 
fall in the order of 400 volts per micro- 
second is faithfully reproduced. The hori- 
zontal amplifier response extends linearly 
from 10 cycles to over 1 mec to accommo- 


date any type of externally generated 
sweep voltage which one may wish to 
employ. The sawtooth sweep range is 


~ 


from 5 cycles to 500 ke with synchronizing 
sensitivity permitting synching and view- 
ing 10-mc r-f sine waves. 

Triggered sweeps of 1, 4, 20, and 200 
microseconds per inch may be inaugurated 
by the internal trigger generator or by 
external pulses. Sweeps and_ internally 
generated trigger are phasable with respect 
to each other so that the sweeps may be 
adjusted to occur previous to or following 
the output triggers by varying degrees. 


OUTDOOR MIKE 


Among the new line of dynamic micro- 
phones now being manufactured by the St. 
Louis Microphone Company is an outdoor 
microphone. 
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Engineered to fit specific applications, it 
is a modern design, rugged in construction. 
With a range of 40-9000 cycles, it is built 
to take the toughest treatment under the 
worst operating and climatic conditions. 
Equipped with an Alnico-V magnet, the 
variable impedance output is adjustable to 
low, 200, 500 or high. 

For further complete information, write 
St. Louis Microphone Co., 2726-28 Brent- 
wood Blvd., St. Louis 17, Mo. 


HOLE CUTTER 


A new all-purpose adjustable hole-cut- 
ting tool is announced by Bruno Tools 
of Beverly Hills, California. This unique 
new tool cuts smooth large-size holes in 
wood, steel, brass, hard rubber, alumi- 
num, fibre, plastics and problem materials 
which might necessitate use of torches or 
other expensive equipment. The Bruno 
Adjustable Circle Cutter cuts holes to 
any diameter from 1-%” to 8” through 
other tough 


14” thickness in steel or 
metals and any thickness up to 1-4” in 





plastics, fibre or wood. (Thickness capaci 
ties may be doubled if cut is taken from 
both sides of material). The tools are de- 
signed to operate in any standard drill- 
press, wood-worpking machine, or suitably 
mounted spindle machine. 

For prices and complete specifications, 
write to Bruno Tools, Beverly Hills, 
California. 


FM BY FEDERAL 


Containing block diagrams, schematics, 
photographs and technical descriptions, a 
new 32-page bulletin issued by the Federal 
Tel. & Radio Corp. presents much useful 
information concerning their 10 kw, 20 kw, 
and 50 kw f-m broadcasting transmitters. 
A comprehensive discussion of  center- 
frequency control is included. 


SELENIUM RECTIFIERS 


Selenium rectifiers, now assuming en- 
larged scopes of application, are discussed 
in two new bulletins issued by Federal Tel. 
& Radio Corp. A useful four-page folder 
presents circuits for ac-de radio rectifier 
application, with regulation curves for 
selenium units compared with tube recti- 
fiers. 


An 8-page bulletin titled Standard Sele- 
nium Rectifier Equipments presents photo- 
graphs of various power supplies, battery 
chargers, and plating equipment, with tech- 
nical specifications. 

Both bulletins are printed in two colors; 
they are available on request to the manv- 
facturer. 


TRANSFORMERS 


Describing both audio and power trans- 
formers, the new 12-page catalog entitled 
“Acme in Review” presents interesting 
production pictures as well as information 
concerning the transformers manufactured. 
The catalog is available from Acme Elec- 
tric Co., Cuba, N. Y. 

Other bulletins issued by the company 
are entitled Insulation Breakdown Tester, 
Voltrol, Stepdown and Voltage Adjuster, 
Neon Bulletin, Air-Cooled Transformers, 
Cold-Cathode Transformers, Radio Trans- 
mission, Cold Cathode Ballasts, Portable 
Power Transformers, Fluorescent Bal- 
lasts, Specification Transformers, Battery 
Chargers, Bell-Ringing Transformers, 
Control Transformers. 


NEW SOCKET 


E. F. Johnson Co., Waseca, Minn., an- 
nounces an addition to their line of tube 
sockets, the 122-101. This socket is de- 
signed especially for top performances 
from 826, 829 and 832 transmitting tubes. 
It is a ceramic socket with an aluminum 
base shield, and is designed so that button 
mica by-pass capacitors may be mounted 
directly on the tube socket base, thus en- 
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SUBSCRIBERS 


You and your co-workers can now save up to 
half the regular cost of a RADIO subscription 
by using the Group Plan. The more men in 
a Group the more each saves, up to 50%. 


Present subscriptions may be RENEWED or 


GROUP 


SAVE UP TO 
$150 Each 


Form A Group Today! 


EXTENDED as part of a group. 


The combination of exclusive, fine and timely 


articles plus this low-rate subscription offer 


makes RADIO a must-have publication. So 


fellows, form a Group today and send it to— 








RADIO MAGAZINES, 


NEW YORK 17, N. Y. 
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RADIO MAGAZINES, INC. 
342 Madison Ave., New York 17, N. Y. 


Kindly enter the following subscription to RADIO Magazine. 
Remittance of $........ is enclosed. (1 to 6 subscriptions may 
be ordered on this form). 


O One |-year subscription . $3.00 
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abling the tube to be used at its highest 
frequency. 

Other features include grid terminals de- 
signed so that the connecting wires may 
he isolated from other circuits and espe- 
cially constructed to permit small grid 
coils to be mounted directly on the ter- 
minal ends, thus eliminating connecting 
leads. 


MINIATURE R-F COILS 


*Miniductors”, a peacetime adaptation of 
the wartime miniature r-f coils developed 
by Barker & Williamson, 235 Fairfield 
Ave., Upper Darby, Pa., are now being 
packaged in standard two and three inch 
lengths. They are supplied in diameters of size. 

>”, 4", %” and 1”, and each diameter is 
available in four winding difierent pitches. 


pe Sl 





Although lengths have been standardized, 
the coils may be cut down to any desired 


The compactness of these miniature coils, 
their high Q and wide variety of uses have 


nada eeerie’® 
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Ingenious New 


Technical Methods 


To Help You with Your 
Reconversion Problems 


Portable Tester Checks Tensions Up To 
10,000 Ibs.— Right at the Workbench! 


Standing only 37” high, weighing but 137 lbs., 
the Dillon Universal Tester checks wire, copper, 
aluminum, fabrics, steel, etc. for tensile, trans- 
verse, compression and shear strengths. Available 
in 7 capacities, with interchangeable dynamo- 
meters, the Universal will test from 0 to 10,000 
ibs. Special gripping jaws are made for every re- 
quirement. 


The Universal Tester may be either hand or 
motor operated. No special training is needed to 
record accurate results instantly on the dynamo- 
meter. It is compact, simple, inexpensive—de- 
signed for small shops and plants everywhere. 


Tests prove that workers, too, undergo strain and 
nervous tension on the job. That’s why many fac- 
tories urge workers to chew gum. Workers can 
chew Wrigley’s Spearmint Gum right on the job— 
even when hands are busy. And the act of chewing 
helps relieve monotony—helps keep workers 
alert, thus aiding them to do a better job with 
greater ease and safety. 


You can get complete information from 
W. C. Dillon & Cor:pany, Inc. 
5410 W. Harrison St., Chicago 44, Illinois 











Interchangeable Dynamometer 





AA-78 
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made them a favorite for a wide Variety of 
applications. These include use as tank 
circuit coils, r-f chokes, high frequency 
i-f transformers, loading coils and in many 
other ways. They can even be slit length. 
wise and flattened to make Faraday shields, 


NEW CABLE CONNECTOR 


A new coaxial cable connector, CC-50, 
just introduced by Barker & Williamson 
235 Fairfield Ave., Upper Darby, Pa., pro. 
vides both commercial stations and am. 
ateur operators with a means of making 
efficient, water-tight coaxial cable connec. 
tions for antennas. It also serves as center 
insulator for a half-wave doublet. 

The “CC-50” Connector is made of 
aluminum with steatite insulation and has 
two forged steel eyebolts that are 

a ee | 





u 
equipped with convenient soldering con- 
nections. A bottle of weatherproof cement 
and a piece of 5/8” outside diameter rub- 
ber tubing, plus the necessary assembly 
screws are supplied with each connector. 
The assembled connector weighs 12 ounces, 


H-F FM TETRODE 

A new screen-grid transmitting tube, 
Type GL-7D21, has been announced by 
the tube division of General Electric 
Company’s electronics department. 

Feature of the new h-f power tube 
for I'M is ring-seal contacts (filament, 
grid and screen terminals are designed 
to permit plug-in methods of installa- 
tion) which means fast tube installation 
or replacement and_ simplification of 





equipment design, according to J. E, 
Nelson, sales manager of transmitting 
and industrial tubes for the division. 
Designed as a class C radio frequency 
amplifier? with low driving power, the 
new tube will be useful for FM appli- 
cations since the completeness of screel 
shielding between grid and anode mini- 
mizes problems of neutralization, he 
said. 

The new GL-7D21 is designed with 
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Y of minimum internal inductance. There is 
fank complete internal shielding of the four = 
— dectrodes, and provision for an r-f 
a ground plane makes possible external 
lds, shielding as well. The anode is forced 


,ir-cooled and is capable of dissipating 
1200 watts. Maximum ratings apply up 
50, io a frequency of 110 megacycles. 

















ee, The new tube has a plate rating suf- 

~~ jciently large that a pair will handle ¢ 

ia output for a 3-kw FM transmitter. A ae mE 
nec- total driving power ot less than 150 : aaa meee - o 
nter watts for two tubes is achieved. signed for crowd. ' 

of MICROPHONE FLOOR STAND — equip- 


has \ new unique microphone stand, de- | 
strictly in conformity with its | Solid silver contacts and stainless silver 


alloy wiper arms. 


are signed 


@ Rotor hub pinned to shaft prevents un- 
authorized tampering and keeps wiper 
arms in perfect adjustment. 


@ Can be furnished in any practical 
impedance and db. loss per step upon 
request. 


STANDARD 
TYPE @ TECH LABS can furnish a unit for every 
700 purpose. 


@ Write for bulletin No. 431. 


Manufacturers of Precision Electrical Resistance Instruments 
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NEW CAPACITOR CATALOG | 
Condenser Products Company, 1375 “ 
North Branch Street, Chicago, IIl., has | ADD ANY OR ALL 
their new two-color catalog off the press | T 
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nd available for distribution. t gives | : 
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| CATALOG 


of Radio aud 
Electronic Supplies 


LARGEST AND MOST COMPLETE 
STOCKS...Under One Roof 


You'll find this new Buying Guide 
extremely helpful and valuable today! 
Places over 10,000 items at your 
finger tips—for research, mainten- 
ance and production. Includes parts, 
tubes, tools, books, test instruments, 
public address and communications 
equipment. Concentrates all leading 


makes here in one large central stock 
to give you faster, more efficient, more 
complete service—saves you time, 
work and money. Whatever you 
need ... it pays to check with Allied. 
Write, wire or phone Haymarket 6800. 





giving a bird's-eye view of the complete 
technical problem to be considered by the 
t-m station engineer. 

The booklet is attractively printed jy 
two colors. 


KOVAR SEAL TRIODE 


Machlett Laboratories, Inc., of Spring. 
dale, Connecticut, announce the addition g 
an improved type 889-A high frequengy 








a a 


water-cooled triode to their line of high 
power transmitting tubes. This tube fea 
tures the use of heavy sections of Kovar 
for the glass seals rather than the con- 
ventional type of feather-edge copper seals, 


THIS MONTH 


[from page 22] 

In announcing the agreement for his 
firm, Charles Marcus, vice-president in 
charge of engineering for the Bendix Ave 
ation Corp., said plans also call for the 

| establishment of an experimental color 

| television transmitter at the research ant 
engineering laboratories of the main Ben- 
dix radio plant in Baltimore, Md. 


po seer Radio and Electrontes 
ALLIED RADIO CORP. 


833 W. Jackson Bivd., Dept. 14-G-6, Chicago 7, Illinois 








NOW AVAILABLE for immediate delivery 


A ruggedly constructed direct reading laboratory instrument 
specially designed to measure Q, inductance, and capacitance 
values quickly and accurately. Invaluable in selecting proper low 
loss components for high frequency applications. 


SPECIFICATIONS: —FREQUENCY RANGE: 30-200 mc, accuracy 1% 
RANGE OF Q MEASUREMENT: 80 to 1200 

Q CAPACITOR RANGE: 11-60 mmf; accuracy +1% or 0.5 mmf, whichever is greater 

Capt. W. H. G. Finch examining a facsimile 
“newspaper” at the first demonstration @ 
airborne facsimile sponsored jointly by 
Finch Telecommunications, Inc., and 

tal Airlines-PCA. This is expected to be @ 
potential forerunner of radio-operated new* 

papers for air travelers. 
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| gram channel, with provisions for cue- | 
ing each announcer spotted throughout 

| the convention hall. Quite a large num- 
| ber 
| some for the band, some to pick up the 
| voting of each delegation, some for the 


| announcers at the various places in the 


. Development of for- | 

mulations rigidly tested 

to meet exact specifica- | 

tions has made Surprenant 

a leader and authority in 
the field of plastics insulated, | 
high frequency, low loss co- | 
axial cable and tubing. A diver- | 
sity of facilities, wide range re- | 
search and engineering service, 
unexcelled laboratory equipment, | 
and a wealth of experience | 
enable us to match in every | 
detail the requirements you 
name. We would appreciate 

the opportunity to furnish | 


complete technical data. | 


| Laboratories in 


| ters at the Laboratories Deal, N.J., loca- 


| proach of war, to the construction of a 


James W. McRae 


Dr. James W. McRae, electro-visual | 


| engineer for Bell Telephone Laboratories, | 
| has been appointed director of radio pro- | 


jects and television research for that or- | 
ganization, it was announced last night. | 
Dr. McRae became associated with the | 
1937 when he undertook 
research on transoceanic radio transmit- 


tion. In 1940, he turned to a study of 
microwave techniques, especially their use 
in radio relay systems, and, with the ap- 


microwave communications transmitter for 
the National Defense Research Committee. 
This was followed by a general study of 
radar possibilities and subsequent investi- 
gation of microwave radar components. 





MOBILE RELAY 


[from page 19] 


designed master control board right in 
the convention hall where all the micro- 
phones and the various pickups were 
switched in and out of the main pro- 


of microphones were necessary, 


speakers’ platform, and others for the 





hall. Added to this were several pack 
transmitters which 
nouncers to roam about through the 
attendants at the convention to catch 
the “gossip” and lend “color” to the 
broadcast. 


At one Presidential inauguration, a | 


major network used a complete master- 
control board under the steps of the 
Capitol, a blimp in which was installed 
a short-wave transmitter and a “cue” 
transmitter atop the Washington Monu- 
ment. This particular pickup, incident- 


ally, required the services of 20 engi- 


| neers, 2 commentators who could broad- 


cast the description in French and 
Spanish, 18 other announcers, and ap- 
proximately 30 microphones. 
Although portable and mobile relay 
equipment is widely used in regular 


| and scheduled special events, perhaps 


their most important function is the 


| readiness with which the unpredictable 


occurrences may be brought before 
the waiting people via their radios. Just 
as with the press, speed is of prime im- 
portance in radio spot news. Equip- 


enabled the an- | 





| ment must be kept in readiness, fresh 


_ and spare batteries in place, and trucks | 
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ready to roll in short order. 


The famous Louisville flood of 1937, | 
when the Ohio river flooded a large | 
portion of the city and disrupted power | 


and telephone service saw portable and 
mobile equipment 





functioning in its | 
most fitting manner. Fig. 6 shows how | 
a pack transmitter carried in a boat | 
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was the means by which a description 
was relayed to a mobile unit on land, 


WHEN MAXIMUM EFFICIENCY IN | where the signal was again relayed 
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FREQUENCY CONTROL 
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its VALPEY 


Type VDO — a compact unit utiliz- 
ing one or two crystals in the same 
holder with or without temperature 
control — is a 5-pin mount designed 
to fit the standard 5-jprong tube 
socket. Particularly adapiable for 
use in transceiver equipment where 
both transmitter and rece*ver chan- 
nels are crystal controlle:. 


Send for Bulletin No. 8, giving 
complete specifications and details 
of various applications. 
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with higher power to a point where 
telephone lines were available. 

The Squalus submarine sinking was 
an instance of a sudden tragedy that 
was brought by radio to the listening 
world awaiting eagerly the news of res- 
cue attempts. A  master-corttrol and 
transmitter were set up in the Ports- 


mouth navy yard. Another short-wave 
unit was installed on the destroyer 
Brooklyn, which was anchored at a 


point close to where the Squalus sank. 
A small launch was used to carry a 
third transmitter, and this launch 
cruised over the point of the sunken sub- 
marine. Some the members of the 
Squalus were fortunate enough to have 
escaped death, and the dramatic rescue 
was broadcast “on the spot” by use of 
portable and mobile type broadcast 
equipment. 


ot 





LOW NOISE DESIGN 


[from page 11] 


Equation (10) gives the solution for 


Equation (26) gives the required 
value of reactance necessary in parallel 
with the load R, to make it look like Rx. 
The series equivalent Xss, which changes 
X. can be calculated from equation (25) 
X. has to be increased the amount of 
Xss in order to keep the original con- 
ditions. It is interesting to note that 
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| point: 
| pedance 400 ohms (R;:), distributed ca- 
| pacitance across the crystal detector 30 
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the maximum value of Xss results when 
X; is equal to R, of the pi network. Any 
increase or decrease of X; from this 
value results in a decrease of Xss. Since 
the tuning of a pi network can be 
changed by any of the reactances it is 
quite obvious why the cut-and-try 
method is confusing. Jmportant to note 
is that if Xs 1s increased, reducing R,, 
the power transfer will increase to a 
point of over-coupling and low Q. As 
X; is further increased R, decreases 
more but X. starts to increase with the 
result of higher Q and under-coupling. 

One of the legs of the network must 
be of opposite reactance to the other 
two so that the result is a positive num- 
ber and its square root a pure resistance. 
The image impedance in this case is 
resistive. 

As mentioned in the first part of this 
article, (R,R.— X.")"* must be real. 
In this case X2 can take on a number of 
values if X."<R,R». It is possible to get 
a match for different values of X. but 
the Q will change. Also X, can be nega- 
tive or positive which would dictate that 
X, and X; would have to be of opposite 
signs. In the input circuit X; and X; 
would be selected to be negative in 
order to gain harmonic attenuation. X, 
in this case would be an inductance 
with X, and X; capacitance. X:, also, 
should be as high as permitted. Theo- 
retically, when X.°=R,R, the pi net- 
work takes on the form of a quarter 
wavelength section with minimum at- 
tenuation. 


Known Conditions 


The known conditions up to this 


i-f frequency 30 mc, crystal im- 


uyt, bandwidth 15 mc and neutralized 
input load 752 ohms (R.). The Q of the 
network will be approximately two. Be- 
low a Q of 9, where unity power factor 
and maximum impedance do not occur 
simultaneously, equation (19) does not 
hold as accurately but still provides a 
close result to use. 
From equation (20) 

[Please turn to page 32] 
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THE NEW 
SIGMA 


is streamlined for high volume 
applications and yet offers the 
standard of quality inherent in 
all Sigma Relays. 


Construction Features: 


® Beryllium copper armature and 
contact springs. 


® Spring reed-type, armature hinge 
with low reluctance gap. 


® High permeability, low-residual 


SERIES 41 RELAY 


Xi = X2= Ri/Q = 400/2 = 200 ohms 
From equation (21) 
Ri = X2/Q = 200/2 = 100 ohms 


This indicates that a resistive load of | 


100 ohms will match 400 ohms when 


| X, = 200 ohms and X, = 200 ohms. 


To make the actual load of 725 ohms 
appear as 100 ohms, the load has to 
be shunted by a reactance. [Equation 
(26) will yield this result. 

Xs = —725[100/(725—100) ]’2 = 295 ohms 
Xss = —{(725)*(295)/[ (725)*+ (295) *]$ 
= 245 ohms 

The series equivalent is calculated 
from equation (25) 

In this case X. would have to be in- 


_ creased 245 ohms to keep the origina) 


conditions. X, has been assumed to be 
30 puf, equal to approximately 180 ohms 


| at 30 mc. The matched value of X, cal- 


culated is 200 ohms. In order to reduce 
X,, Xz will have to be reduced slightly 
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Size: 
Unenclosed types: 1” x 1 7/32” x 
3 3/16" * 


*(Long dimension includes full 
length of mounting bracket). 


Plug-in types: 14%” x 1%" x 1%” 
high. 

Minimum Input Requirements: 
20 milliwatts for D.C. types. 
0.1 volt-amperes for A.C. types. 


Contacts: 
S.P.D.T. 


Ratings up to 15 amperes with low 
voltage D.C. or up to 1 K.W. incan- 
descent lamp load at 115 volts A.C., 
with sufficient input power. 


For critical performance re- 
quirements at minimum 


cost, specify the Sigma 
Sertes + 


ies 41 Relay. 


Signa Instruments, INC. 


“erritiwe RELAYS 


66 Ceylon St., Boston 21, Mass. 
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Fig. 6. Final design of pi filter for input 
to neutralized triode. 


or Xass increased. By watching a signal- 
to-noise ratio output meter the prope: 
variable can be changed. Fig. 6 shows 


| the final results. 


In Fig. 6 the crystal distributed ca- 
pacitance is used as X,. 

It might be well to mention also that 
the characteristic response can be “‘flat- 


| tened out” by shunting X, with a pure | 


resistance. The keep the cathode current 


| of the 6J6 from flowing through the | 


crystal a blocking condenser can be 
placed between the mixer and X,, An 


r-f choke would then be placed across | 
X; for the cathode return to ground. | 


If an inductance is used in place of X, 
the r-f choke can be eliminated. 
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blades, armature, return spring, and 
mounting bracket. The coil and contact 
assembly are easily aligned by two locator 
pins on the back end of the contact as- 
sembly which fit into two holes on the 
coil assembly. They are then rigidly held 
together with the two screws and lock 
washers. Assembly takes only a few sec- 
onds and requires no adjustment on ; 
factory built units. SERIES 200 RELAY 


On Sale at Your nearest jobber NOW! 


See it today! ... this amazing new relay with mterchangeable 
coils. See how you can operate it on any of nine different a-c 
or d-c voltages — simply by changing the coil. Ideal for ex- 
perimenters, inventors, engineers. 











Contact Assemblies 
Single pole double throw 
Double pole double throw 


TWO CONTACT NINE COIL 
ASSEMBLIES ASSEMBLIES 


The Series 200 is available with a single Four a-c coils and five d-c coils are 
one ote oom, or a Fags m4 ne available. Interchangeability of coils en- 
rs : pogo tao ae ee Ae it ch ables you to operate the Series 200 relay 





Parts, which you can buy separately, en- on one voltage or current and change 
ables you to build dozens of other it over to operate on another type simply 
combinations. Instructions in each box. by changing coils. 

Y jobber has this sensational new relay on sale now. Ask him 


about it. Or write for descriptive bulletin 
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* As the emphasis in communications development 
shifts more and more to the higher frequencies — no- 
tably FM and Television — the electrical circuits and 
the component parts involved require ever greater 
accuracy in performance. Amphenol engineers have 
always worked to help push forward the frontiers of 
the science of electronics — the unrivalled production 
facilities of Amphenol have supplied the quality com- 
ponents required by new developments in this field. 
® Among the newest Amphenol products that will be 
of interest to amateurs and to manufacturers of elec- 


tronic equipment are: electrically better Hi-Q tube 
sockets, octal angle sockets for cathode ray and other 
tubes — Twin-Lead parallel transmission line — sev- 
eral FM receiving antennas — new cables, including 
some special ones for Television color cameras and 
for Facsimile work. Write for complete information. 
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